Instruments working in the cultivation of forest areas, for example under the guidance of high stress, are exposed to factors of heterogeneous environment which are soil, wood, various types of rocks, sometimes waste -metal, plastics or glass as well. The mulching tool body, the forging, deforms and worsens rapidly after loss of the WC toe-caps. Currently used tools have a non-heat-treated body material with a ferritic-pearlitic structure that has low abrasion resistance. One of the possibilities is to heat the tool body. Another possibility is to apply suitable welds to exposed areas. By correctly selecting the thermal mode of the tool material or by applying the welded material to the exposed body part of the tool, we can ensure that the tool's operating time is increased.
INTRODUCTION
Mulching tools work in heterogeneous environments. They are predominantly exposed to the abrasive wear, with the presence of shock or slight adhesion which leads to their significant deformation. The body of the tool is loaded by it, especially after the loss of the WC toe-caps. Therefore, we can say that it is primarily burdened by abrasion. However, there are also shocks and also adhesion in the contact of the tool with hard rocks which unforeseen occur in the beak. The moats have proven to be useful for renovating tools for soil, soil, minerals etc. [1, 2] . Increasing the wear resistance of functional surfaces of tools used in forestry technology, it is not devoted to such attention. It is not about renovating but strengthening exposed areas. One of the decisive factors for the wear intensity of abrasive and erosive wear on welds is their hardness. The hardness of the welds is a function of the chemical composition of the weld and its thermal regime during and after welding. These factors directly affect the structure of the welds [3, 4] .
ANALYSIS OF THE CURRENT STATE
Mulching tool works when cultivating forest areas, especially under the high stress. It is exposed to factors of heterogeneous environment, which are soil, wood, various types of rocks, sometimes waste -metal, plastics or glass as well. It is loaded with abrasion wear which is characterrized by the separation of the particles of material from the functional surface by the action of the harder and rough surface of another body or by the action of the abrasive particles.
The basic research work on the examination of the abrasion resistance of materials against abrasive wear on abrasive surface friction was published by several authors [4, 5, 6] . Until now, there is no uniform view of the most appropriate type of material structure in terms of abrasion resistance. Some authors consider an austenitic-carbide structure as a suitable one, the other one a martensiticcarbide structure. These different views stem from the diversity of the abrasive wear process and the wide range of operating conditions. Each structural component in the exploitation process determines the level of resistance of the entire metal by its share. Abrasive wear is characterized by the separation of material particles from the functional surface by the harder and rough surface of another body or by the action of abrasive particles [7] . In abrasive wear, the two decisive stages have to be distinguished: the injection process abrasives into a surface where the limiting factor is the hardness and the surface disruption process, where the inter-atom binding force and the strength of the structural components interconnect at the boundaries of the grains are decisive.
There are many types of welding materials. They can be divided into three groups, according to their composition and their properties related to the type of wear. Therefore, we can consider iron-based materials such as martensitic alloys, austenitic alloys, and alloys with a high carbide content.
Martensitic alloys are used both for re-shaping and resilience. They are characterized by good metal-metal wear resistance, good impact resistance and acceptable abrasion resistance.
Austenitic alloys have excellent impact resistance, acceptable abrasion resistance. It is a good material to restore shape.
Carbide alloys have excellent abrasion resistance, good heat resistance, acceptable corrosion resistance but poor impact resistance [8, 9] .
The crusher of undesirable growths is used to eliminate unwanted dwarf or weed growth in multi-year huts or other areas to be afforested. The thickness of the material to be displaced is up to 50cm depending on the attachment used. The device -the adapter on the base machine, most commonly the LKT, consists of a frame with one horizontal rotating cylinder on which fixed tools and a rotating roller drive are mounted. The rotation speed of the cylinder is from 1000 to 1500 rpm, depending on the type of adapter [10] . In Fig. 1 , it is a roller adapter on which new tools and tools are fixed in different wear stages.
Figure 1. Base Machine Adapter -Tool Roller
In Fig. 2 , there are the mulching tools at various stages of wear. On the tool body, there is a deformation after partial and complete loss of WC toe-caps.
Figure 2. Tool Wear Styles

POSSIBILITIES FOR INCREASE THE WEAR RESISTANCE
The body of the tool is forging without heat treatment. It is chrome-manganese, low carbon steel 16MnCr5, suitable for cementing. For design and application of a suitable method of increasing the mulching tool resistance against wear, an input analysis of the forging condition was performed.
We found out that the forging microstructure is slightly linear, ferritic-pearlitic (Fig. 3) , which means that the forgings were not heat treated in any way, and so it is the raw state. The hardness of the forgings was measured by the Brinell method and its value was 239 HB2.5 / 187.5. As already mentioned, in our case: -it is mainly abrasive wear, partial impact loads, or slight adhesion, -the base material is carbon-manganese cementbased steel 16MnCr5 (14 220), -it is possible to choose manual arc welding as well as tube welding -filled electrode, -surface treatment is not essential, even if it is permissible, because the working tool in the environment is "surface" and since we want to achieve hardness around 58HCR, it could be machined only by special carbide tools, which would also be economically demanding.
Figure 3. Forging microstructure -raw state
After such consideration, we can proceed to select suitable welding material. There are many types of welding materials. They can be divided into three groups, according to their composition and their properties related to the type of wear. Therefore, we can consider iron-based materials such as martensitic alloys, austenitic alloys, and alloys with a high carbide content.
Martensitic alloys are used both for re-shaping and resilience, and are characterized by good metal-metal wear resistance, good impact resistance and acceptable abrasion resistance.
Carbide alloys have excellent abrasion resistance, good heat resistance, acceptable corrosion resistance, but poor impact resistance [11, 12] .
Additive materials in the form of coated electrodes, tubular electrodes, wires, sticks, powders, and embedding pastes represent a wide range of metallic and composite materials with various properties. The choice of the additive material and the welding technology depends on the shape and dimensions of the components, the chemical composition of the base material, the mechanical stressing method, the chemical action of the surrounding environment, the type of wear and the total cost of welding. Their abrasion resistance depends on the chemical composition of the additive material and on the welding technology used which determine the physical, mechanical and chemical properties of the seal [13] .
When selecting the welding material, there is often a need to make trade-offs between the requirements for each type of wear. Considering that the primary wear factor is abrasion and secondary factors are mild shocks, the weld metal selected must have good abrasion resistance but also a good level of impact resistance. [14] There are many manufacturers of welding materials. Among the many available materials, the following (Tab. 1) were selected to meet the requirements for the properties of the welds applicable to the exposed surfaces of the mulching tool.
All selected welding materials should reach the hardness of the second layer after 60HC. Their composition is different. The very different content of the elements and their content will be a subject to examination of the suitability assessment in their final selection. In Fig. 4 , it is the applied welding on the exposed parts of the mulching tool body. This was the first experiment in which the filled electrode RD 570 was used. The weld was applied to a tool with one WC toecap. On the basis of observation in operation, this tool appears to be more appropriate because one toe-cap acts more compactly in the impact load of the tool than two or more toe-caps.
We dared to use the tool before and after the application. The tool without a body modification by welding had 1,720 kg. The weight of the tool after welding was 1,860 kg. Weight gain was 0.140 kg. Therefore, we have to consider that the weight of the tool increases, which can change the dynamic effects on the basic machine shaft with the larger number of tools placed on the adapter cylinder.
Figure 4. Application of the body-to-body tool
In the next steps, laboratory samples will be analyzed to evaluate the mechanical properties, the degree of abrasive wear and the microstructure of the welding layer in interaction with the base material.
Selecting a suitable welding material is very important. Depending on the selected material, we will more or less prevent wear of the tool. The selection of the electrode and thus the welding material depends on the environment in which the tool will work.
After applying all welding materials, the tools will be put into operation to determine the most appropriate to increase their service life.
CONCLUSION
To increase the resistance to deformation and wear of the tool body, we suggest applying welds to areas that are most worn out. Loss of WC toe-cap causes deformation of the tool body, which prevents its longer use in operation. The tool loses weight, which improperly affects the whole system of the roller-adapter-base machine in case of irregular distribution of worn and unused tools on the roller. Buying and exchanging tools is both cost-efficient and cost-intensive, which is a considerable burden on users. Solving this problem would result in significant financial, operational and environmental savings.
